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4°l-2-H-Tr $H m-V^ s}-^-§- ^JEaflS. ol-^^^lJl 7}*\ 1 ^ 

^SaflS. o]J=Lo^jji 7>*1 2 ^HHfs}-, 7] ^4 1 ^ 2 

<3^M1 z]-zj- ^q-^S $H 635~780nmS] ^ 

7|-x]^ m-V^ sJ-tM" ^£^1^]- 450~550nm^ sf^j- <£^-g- 7j-x)^ n-VI^ 3^1- 

JE. 5d 

m9i<>]i 

liflAfl ^ 401.2.= , GaAs 7l ^ r> ni-v^ s^j-i- <LKE*ti, n-vi^ 
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HJjAjj ^ cfo]o£ ±7} ^ zl ^12: «o Vl 3 {White Light Emitting Diode and 
Fabricating Method for the same} 

H la r f Hfl 7j#ofl n}^- InGaN-YAG^ 1^ z±°]£L^. ^x-)] ^ 



£ lb b £ la 2] cfo] ^-^-^^ A cHl£ 

S- 3 #efl 71^^ ttfs. ZnSe oj-g-^V m}-^- cfo] o_=^ 

£ 4 ^ m-v^sf n-vi^ sj-^-i- tivs^l^l ^ _5_ 

£ 5a ^fl*l £ 5e ^- a JH t# cfo]^.^.^]^ 
5= 6a ^ ■& ^2} ^12:21 v±°}£.IL ^7} ^2:5. 

5. 6b £ 6a 31 ±*}3] PL i^B^ H.^S 

I : YAG ^Sfl 2 : InGaN Tfl ^ LED 

3 : ZnSe 7l# 4: H-VI^ ^ ^°1^-EL 

II : p-GaAs 7l# 12 : m-V^ Sj-tH" ^£.^1 
13 : n-GaAs 14 : E-VI^ 2}-^^ ^-£^1 
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15 : p-^ W 16 : ^ 

17 , 19 : SM3# 18, 20 : #efl^# 

21 : n-GaAs 7]% 22 : ffl-V^ Sh£*fl 

23 : p-GaAs 24 : E-VI^ Sj-tH- ^S^l 

^*fl W# te^i-i- °l-g-$ #^*H) tfl^ ^ei 7 ]-^-g- ^ 

LCDCLiquid Crystal Display) «->]h}-°1H = £.o>6fl 
7}7]JL ol^ ^Afl ^ cfoj^j=°fl ^-Alol soj-^ji oicf. GaN ^ ^% 
cfol^-=(Light Emitting Diodes : LED) % t^o]SLB. ^(Laser Diode : LD) 

ola^e}- hHaH ^ cfo]^.jE<Hl^ YAG-GaN «H t\-o] SL = s>\- , ZnSe *fl3|5.. 

^l^ei^l(heteroepitaxy)^- 7]£-o.5. f;}^ «H ' t\.o] #q(q^ f 4=- 

31*11, YAG-GaN ^ tf°l-2.-EL^r InGaN 3] *fl.SL-I- °]-g-^: ^ ^xf^ 

71)^-5. a]^^ HflAjj LED * LED^l 71]^ «J ^sH] ^-°>^cH , InGaN ^ ^ 

LED 4 YAGCYittrium Aluminum Garnet) 91^ 2:tf-*H n 1 ^^ 1 ^. 
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LED°fl tf^^T S-^lJI £U, cgctf-g. 

InGaN 31 LED7> *1 -8-3*5) ji GaN ©l-g-^r ^-f JlS-fr^ ^ 4i 

*}# <H^4. LED^- LD^ %^°fl^r ^/ 2 o 3 7l^r/GaN 

_°S.*LEi _oi. ^ ^(dislocation^} ^fl^rj-ji, n. ^ lx i 0 8 

o.^.^ lx 10 12 cm- 2 ^l 2L°]5L $X7] nfl^-o]cf. o] ^ ^ ^ 

InGaN tJ) LED 5] ^#J-§:£r AlGaAs Tfl AlGalnP 7)1 ^ ol^-o.^. 

£ la ^ InGaN-YAG^l LED ^iolJL, £ lb 5. la 
.£a)h) a>s^ ^-g, LED ^MlJEo]!}. 

5. la °fl £^1^ h}<4 ^-o] ofl^A] 5.^*1$! ^ 

3:3) LED e):EL (lead frame)^ ^S(cap) -¥--g-°fl YAG <83MKl)s) ^S. 

A^^^vcf. £ 2 ^S. ^-K^m M-Ef^ ^^lul, £ 2 ofl 5^1 € ^ £o] YAG 
*83Mf|(l)£) InGaN 7)1 ^ LED(2)£] Afl^-g. o^sKr 2]^ A o Vo l zl 7} 

InGaN A ^J) LED(2)3.^-e) ^*>ul f zl <H-*MH YAG <8#*fl(l) 

Jlj- ^Ajjo) ^3E)o) «3]aWo1 1}-^Ch LED ^-§- *>l4 ^>-8-*>7l nfl-g-ofl EflJEL- ZL 
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-i-¥-(RGB)sl 3qs) LED-& «fl^ ^-o) zVaw led ^ ^o_ 7 |. 

YAG ^#*fl(l)Tr InGaN ^ LED(2)^ 3)3 46Qnm >H ^l^lfe ^ 

YAG r*4t s o l3 9) Y ^, Al ^ ^-^-» Gd, Ga AA AQ% 

%°-3., 7>^1 (garnet o>^tb ^-Br r 2 a 3 , ai 2 o 3 , 

CJ 2 0 3> Oa 2 0 3 , Ce0 2 2] -£^H , ^ 1400 T^H , £ 

oj-g-*!- aflAH LED ^ «j^<g ^(iL^ 60W)<Hl «1 «fl A^ , , 

ui SZcf. i& ^^]H^-8r M-Ej-q-^ ^H] ui §n 

InGaN 31 LED^r M-^q- <S^°1 o.^}^. Bjjxn LED ^ 

q. InGaN 31 LED^Hxr 370nm^ 74^0^ 590nm^ ^-g-^- 

°1 7r3r*l ^-^ LEDSf YAG ^ #31 (1)1- LED S LED 

^V-g-slfe ^tl: YAG LED* iiJL LED°1M 1^ 

£)tt ^* ^r*H ^*>^cf. ltcadH^ ^£2}- 5% 

A^ A& InGaN 31 LED1- Aj-g-^ci 5^-£ ^ YAG- InGaN LED^r QA 
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0.5[cad]^ YAG <§3M1(1)°I| ^ «fl ^r^M 3.5%^ ^ ^-g^ 7 }.^ 

cf. zle]JL, YAG 10%^ ^--g; £-§:-§- y\A ^-S"§- #^7] 

^11- ^7M7l7l YAG^l ^7>Al-7l7ll £1^ fl£ % °<?*r S.^°) ^ 

ZnSe Jl£ofl3Zl^Al(homoepitaxy)l- 71-&.2.5. ^ ^ ^HJ-cWiLH. 
^ ZnSe °]-8-3M #tfl-&- ^^7l SL^l^ -^^^-9] «fl^ol^ (backlight) 

£3-8: ZnSe 7] #(3)# °] -§-*!: ^ tfol^c^ ^SJEolcf. 

S-A(self-absortion) €^ (center I, CI, Br, Al , Ga, In-§- ^7> 

^ n-^ ZnSe 7]&(3)A ZnSe, ZnCdSe, ZnSeTe ^ #^#(5)* i^Kr 

^ p-n f^?}^* I^V^r H-VI^ 1^ 

q-ol^.£L(4)^ iEjcH $m. *^#(5HH ^ SE^- ^^#-§- tf^U, ZnSe 7l 
^(3)<>1H S-A-^*^ #^Stf. n-VI^ 1^ cf©li>.= (4) ^ v ^S^- *^^(5) - 
JlS^ ^S]^ ^ ^-g- ^^#4 ZnSe 7)^(3) ^ 

#7) ±.x}Sr qe) ^ *H*Sh ZnSe 71^(3)^5. °i*fl ^ ^ 

^i*a-C20iiiA. 2.7V°fl>H 4mW)* 7f*H , 7)^^.S. 1.6* 0.8nnf^ 

^} 3.7} M: 3^4. ZLEjul ^ *r*lHM1 ^^-*>H.5. c^j-olofl 

-g-*^* 7 r *M, ajai. ^o] TV^is}^ , 10,000 ^S.°]^r. ^A 
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ffS-TT 0.5-10^ «?H *d D fl#-8r 20<%<& ofl#*Kn. SU^r. 

7} 5>> cf. 3^5. ^^Hr AlGaAs, GaAsP^h ^#*rTr GaP^f, 

I^^Rr SiC ^ InGaNSf, .2.^1-%^ ^^Rr AlGalnP^* ©l-g-*H 
«JjAfl ^ cfo] o_ = l- ^)3}-*l-c|-. 

zie^q- o]a H ]a^ ^sfl 7l#<H| of^ ^ cfol^s. ^ zl 

YAG-GaN2f YAG 2^tr ^ t±°}SL^. ^ 

LED^ YAG Jl^t^I sl«fl S^l:^- ?l£7> ^ ^-4, YAG-InGaN hybrid 

LED *fl*M t*€- YAG #^ A>^-oj| o}sfl ^AVul-g-o] ^7 r SRr ^azf, YAG 

<?ltr ^ ^Hl^ ol -^-^1^ o] oinf. 

t-*L ZnSe ol-g-^ *J]xh ^^-cfo]^.^.^ ji7>sl ZnSe 7}Q A}-§-ofl ^ 

tr ^ wl-§-^*h ZnSe7]#3] doping-^ ©.S 7l#<HH ^SL^ $-4^ Tj-^l- 2: 

31*11, #^(3^, iHh ^°l-2- = -I- °] -g-tb ^ t^-o}iL = 

b 3 <5j-o]a.e] = ( hybrid) LED^fl ^ «l-§- afl^ 3 
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Jl, 2:U X]#Sl 3.7)7} Tl^-b £-Xl3°l Sicf. 

7fl£l 71^- cj-s. ^ #^^(GaAs 31 m-V^^ ZnSe 31 H-VI)^ ^-%r A 3Q 

a} «HaH cr^ ^^-AJ}^. «JH cfo)0,= 51 ^ 42: -g- Xl 

[^°1 ^-#] 

#7isj- ^ ^^-i: ^*>7i w ^^i ^ tH.2.:E=3 ^■ 

71^:4, #7l 7]^: iflofl m-V^ 2|-^-# ^SiXlS. Ojs^^^ 7 >^1 
Xl 1 ^^T^, #?1 Xl 1 ^^l #7] Xl 1 

°fl H-VI^ tiVE*H5. ol^c^^ji 7>^1 Xl 2 ^^sf, #7] 7l^r 

#7i xi 1 3? xi 2 ^ ^ # 

7) Xl l * Xl 2 li:^ ^^1 ^ 3 ^83^31 oicf.. 

#7l Xl l iJ-^f-b *>3flS. 2jf€ ^11 1 Xl 1 ^ Xl 2 # 

^#slal, #7l XI 2 ^-f^ *HlS Xl 3 #efl^#^f Xl 2 # 
#^ ^ XI 4 #efl^#^s ^^cf. 

#7l A #7l XI 1 ^ XI 2 ^ ^^1^1 

#71 %^oj ic#S]^l &£J=- ^^HM 7M7l£ *Vcf. 

#7] 7l^ GaAs 711, ZnSe A ^ '*>ufolji f # 7 j GaAs A°\ 

cf. nslJi #71 m-V^r sj-^l: Xl^ GaAs /A 1 GaAs 7fl , InGaP/Al InGaP A]9] t± 
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- c£*y o.°- ^ ^ sj-ufo]^, A o > 7 i n-VI^ 21-tM- ^-£Xl-b 

ZnCdSe/ZnMgSSe 31, ZnCdSe/ZnMgBeSe 31^ cf^ o.-. ^ s ^ *fq-oltj-. 

Aj- 7 ] afl i ^ *fl 2 ffl-V^ tK£Xl# ^ n-VI^ 

«hEX)2l ^-^11 ^ 31 igsHl nfe* t=HJ=53: s^-i- 7V*lZL,#7l 

XI 1 635~780nmSl ^ ^-§r , #7l Xl 2 

450~550nm^) ^ <8^-§: 7>^14. 

#712}- ^ -^3* ^*>7l ^ofl ^ ^^j ^ CM.2..E. Xl2: 

nJ-^^l -if-^ 71^: 3H1 XI 1 #ell^#^, XI 1 XI 2 #ell^^3f ( Xl 1 

3^4, XI 3 #3l^*h XI 2 XI 4 #31^*}-, Xl 2 

S ^*Kr XI 1 QAQ, #71 Xl 1 ^##21 ±.7% °§<*o] ^7} XI 2 

^##3}-, ^ 4 #e-H^#^-, Xl 2 XI 3 #31^* ^WRr XI 2 #31 

9\, ^7} 7]% §>^5f, #71 Xl 2 #-¥-31-, # 7 1 Xl 1 ^cHM 

^ #^§- -$>8*Rr XI 3 3: 31!- ol^ol^l^ c-fl oicf. 

ZL51ZL, #7l XI 2 #31 o]f. ^7} Xl 2 ^ XI 4 1-511 y A 

ol^l AlZl-^ ^-TjlSf, A o V 7 ] Til ! ^if ^ ^ 2 ^ SM^l 

zJ-sHr #311- ci <>l^-<H*l*r31 91^. 

#7l 71^ GaAs Til, ZnSe 31 #7l Xl 1 #31^ 

f% x] i ^ xl 2 #sii^^ m-v^ sHH-# #5ixm Wl, #7i xl 

3 XI 2 ^ Xl 4 #efl^^^ H-VI^ Sl-tM- ^rHXlS. ^^^h 

hbJIjl, #71 XI 1 #5ll^#^ Xl 1 ^ Xl 2 #31^#£r MOCVD(Metal 
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Organic Chemical Vapor Deposition) MBE(Molecular Beam Epitaxy) ^^^.S. 

*§^s\3L, <$7) 3 #efl^#4 2 ^ X] 4 MBE 

M0MBE( Metal Organic Molecular Beam Epitaxy)^ .2-3. 

#^H1 nj-g- ^-§-^ 7]^: $H GaAs 31 m-V^r ZnSe Tfl II -VI 

£ tq-s. jz.a| f ^ ^ #2:*}- #aH1s-o} 

rfl^ ^Jf*V J£o|^ >y^^ ^Cf. 

%qo) q*. 3| 7 f^ ^-f , xyz a^Mli- 3-8-*M ^ 3 *H^1 x, Y, z 

[^r«H4 1] 

X=k r 780 S(A )xU )dA 
Y=k r 780 S(A )yU )d\ 
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Z=k r 7S0 S(A )z(A. )d\ 

SU ) : #44 44^4 4" 4 £4 3-5. 

xU >, y(A ). z(\ ) : XYZ ^-3444 <^44-b -f-^ 4^ 

k : *1314t 

^44 ! oflAi f^X, Y, Z 4^- ^44 2 oil 4 *fl 4^ 4i 

x, y, z » ^ ^ 5U4- 
[^44 2] 
x=X/(X+Y+Z) 
y=Y/(X+Y+Z) 
z=Z/(X+Y+Z) 

#7l ^44 2 ofl 4*fl ^Afl-i; X44tt ^4 4&4 x=0.33, y=0.33 °J* 
^ *r &4. °14 ^4 £4^ 4-E 4S<i4 4 Aj l* ^44^ £24 
5-44 44 x=0.33, y=0.33 ^-ei €^H44. 

ZL£i4 ««^-g- 444^ 4444 S^S: 3- 4" ^4 S^-, ^ • ^^-4 ^ 
4, ^ • 4^-4 2:4 ^ ^4 #444. 44 £4 44* S44^ 4^£r 44 
3 444 -&4^4 444 sl 2 oil 544 44 £4 3^4 44-i- 44 tt ^ 4 
-I- ^44°-5.4 7>^44. GaAs 711 ffl-V^ 441" 4£^1^- 635~780nm4 444 
44 ^44 1>4 ^4 *fi44 7}^}J1, n-Vl^ 441- 45. 450~550nm4 
44 <^44 ik% 4i4 ^144 m-v^4 n-Vl^ 441- 45.4^ 
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£ 5a £ 5e ^ 4°1£-^ ^ ^51* 

£ 5a tt p-GaAs 7]^:(ll) iflofl MOCVD iE^b MBE ^ 7l#-|- °l-g-S}-^ 
ffl-V Sr^# ^£^](12)<?1 AlGaAs/GaAs/AlGaAs3] i&b InGaAlP/InGaP/InGaAlP Tfl 

AlGaAs InGaAlPb #^^#(18)01^1, GaAs InGaP^ #^#(17)°14. % 

^#(17)^.5. Aj-g-s]^ GaAs 5&b InGaP^l 2:^*1 ^ t^I ^* ^ 

ol<H , AlGaAs/GaAs/AlGaAs $H ^ n-GaAs(13)* 
^ ^ n-GaAs(13)^ m-V^ ^aj} ^ ^}q± n-VI^ ^Afl 

._ ^-If-A-fl ^ dfc*Hl ^-#^-5. n-^#(contact)#^ q*k& -*>^->H -. H -VI^ 

aj-jE^] a^s] Tll^o] sjcf. GaAs 31 m-V^ *KE3l°] 

A 1 GaAs /GaAs / A 1 GaAs SEb Al InGaP/InGaP/Al InGaP^r 650 ~ 750 1C °fl >H ^§^^. 

^7} AlGaAs/GaAs/AIGaAs^ m-V^f Srth# ^£^1(12) ^ ^ 7)^91 
MGCVDCMetal Organic Chemical Vapor Deposition) -^-fr MBE (Molecular Beam 
Epitaxy)^. ^^1^14. 

o}o] s. 5b °\] £^1^ «>sf GaAs Tfl m-V^ «V£^1(12)1- 7l 

^5. §fb fJ-^J- i^fs] -f , MBE MOMBE( Metal Organic Molecular 
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Beam Epitaxy)* °l-§-*H H-VI^ ^}S.n](14)^l ZnMgSSe/ZnCdSe/ZnMgSSe 

ZnMgBeSe/ZnCdSe/ZnMgBeSe A -f- ±.*\ ^ SE^ ^ Aj }, 

^-aH cfoj^cf afl^t}. ZnMgSSe i&^r ZnMgBeSe^r -M ^ #( 20 ) ^1 Jl , 

ZnCdSe^r #^!#(19)°14. H-VI^ «h£afl(14)°l ZnMgSSe/ZnCdSe/ZnMgSSe 

ZnMgSSe/ZnCdSe/ZnMgBeSe 31 250~350TC°1H -^W. 

ZnMgSSe/ZnCdSe/ZnMgSSel- ^, €^ ^-t- ^tb p-^#^(15)* 

ZnSe 31 n-VI^ Sh5=*fl(14)sl ^-f MBE ^H-i- °]-g-*H 

^-^s-^fl ^ ^j.^ afl*|-sH zieiM-, ZnSe^f 3*1- ^^-o] y}±§-% 7}&o] 

0.27%e) -^tK lattice mismatching)* GaAs 7)^r% a\ 

-8-^rtJ.. GaAs 7l# ^Hl m-V^ ^>£^1(12)3|- n-VI^ W«- ^£^1(14) 

1- ^-8: -Fr*l*r^i ^^1^ ^ °l*r S- 4 ofl 5^1*1 m-V 

^ H-VI^ Sf-^-l- «V£^1(12 ( 14)^ «fl:El 3*} ^3] S^]£^^-El 

£ 4 ofl tk°] m-V^^ ig^- *o)jl A 1 GaAs 

5f InGaAlP^ GaAs 7)%^' Qx} 7}^«H , IE H-VI^ ^}S. 

^o]ji oi^ ZnMgBeSe, ZnMgSSe 3*]- 7>^s>cf. o]^.^) GaAs 71^^ hJ- 

ZLSlJl, 17.]- ^ MOCVD SE^r MBE* ^* 2*} ^ # U 0 >1 £°- 

3. MOCVD S^r MBE* °l-£-*Kr °)-fr^r 2*r *fl ^ £:.£* l*r ^ ^r-EJ±4 ^31 
^■^5.^1 ^ziei^s]- vfl^ ^(inter-diffusion)^ ^ 4i*r ^-^^ 13- 
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* u o v ^1^7] Sl^Mch °H1 nfaV 1*1- GaAs 31 m-V^ sBM- «h£*fl(12) 

^ MOCVD ^ MBE1- ol-g-*H ji-g. ^ *K650~750°C )^-jl , 2t\ ^^r 0 d m- 

«jr£^l(14)^ ^^--g- MBE MOMBE* °l-g-SM ^ £r(250~35(TC HI 

ZL&lJl, l*> aj-^o] MOCVD £^ MBE°fl 2*1- S'S 

y J-^°l ^^4. 1*> U J"^°1 M0CVD<y 3-?-, 1*1- ^ ^ ^71 ic#°l ^ 

1-71-^^5. p-GaAs 71^(11)^ ^Vs^-fr ^7\z^7) ^71 sH}-*} ofl 

MBE ^tH ( chamber )i-)HH 7} . JL , MBE m-V^ n- 

GaAs(13) *]*\^ m-V^4 n-VI ^ W# 1V£^1(12, 14) ^ *}°] 

°fl*l IMS^ ^ &-cr ^1«"8: a)tfl^- ^ 5UCJ-. zle)u1 1*V 7l#o] MBE 

<?] 3-?-, ffl-V^^ t|K£*fl(12) ^jg. jp: 2*]- ^€r}<*| -H 

^^HH H-VI^ °]^*1-H.3. JS-ig^. S ^ ^3 &oj ^ 7 flAl^- 

c 5c ofl sa]^ tii-sf ^-oi, 1*1- ^ 2*H1 ^^1 m-v^4 n-vi^ 3- 

^-1- aV£^l(12, 14) ^ ^^-o] <£^5} ^ iMsl4iZL2fl^ sK v 3 Aizv 

S^r = eH ofl^J -g- '^l-g-^H, tiV£^l(14)# n-GaAs(13)#°l ^# 

oH £ 5d <*fl v}s± £o] p-GaAs 71^(11)^ H-VI^ s^tM" 

*KE*fl(14)2l p-^#^(15)sl 4^ <3<*Mj ^^-(16)^- ^^^l-Jl, ffl-V^ 

a_KE 31(12)21 ^##°] n-GaAs(13)#^l ^ n-#^ 3l^Kl6)-§r <8 
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5. 5d °fl*l ^M^Cedge emission) ^EflS. cfo|^.c o] ji, £ 

5e tt JL£ ^(surface emission)^ ^2:5. ^ *}oj o] tf. 

£ 5e °fl ^-o] ^ av^. nfo] o_ = ^ ^ 

7} m-V^ ^ H-VI^ aKE*fl(12, 14)^ #3l^(cladding)^(19, 

20)^ #Jf<4 %^%-{Y7, 18)^1 <3^*>*1 *H . #7l 

£ 6a °fl i^lH ti>sf ^-o] n -GaAs 7)^(21) $H 1^ m-V^ SJ- 

i&:£*f|(22)Sl InGaAlP/InGaP/InGaAlP^ <#*V -f# ^, MOCVD 

^^■ofl. ^sfl ^#^JLS p-GaAs(23) °1 2*V ^ ^rSLS. H-VI^- 

«hE*ti(24)<?] ZnCdSe/ZnSe/ZnCdSe^l ^ ^^t *g^#i=h 

£ 6b tt ^71 all^HS «H ^ ^-^1^* ©l-fr^ ^ pl is"^ 
^ M-EfMl i^^^, H-VI^ o.° s ^f-g-t!: ^C^!-^^ 

21 Cd^) 2-8*] ^ ^^Ml ^tb ^-^-i- ^ ^ m-V^ 

H-VI^ 3*tl"i- Tfl^ <*H p-n-p-n a]-o] a]iEi (thr i stor )^i4 £^3*1 & 

€- GaAs *§^H ¥^ ^S- 
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GaAs 7l^r ^ofl 635~780nni2l sj-^J- 7>x]^ m-V^ sj-tM- 

450~550nm^ °j^-§- 7>^lfe- E-VI^ 3^1- ^S^fl-i- 3*} ^-8: °1 

MOCVD SE^ MBE -g-^J-i- *H GaAs 3) ffl-V^ ^>£^1^* ^ ^, 

2%\ MBE £tt MOMBE ^# *}<^ H-VI^ #5L*fl#* 1*V >S#Ji 

^-8r/^c!-f ^ ^ei^sl- ^ ^-LK inter-diffusion)^] ±.A 

3^ *iff2l ^S 1 ?} <y#Sl ^1 ^#S)^r 7}Aj# ^^-t- ^2}-^] 7]^ iL^r $1 
^ ^^HH U A 7V^^-g: ^ 5*1 # 3°]^. 

cj-qs}- s.*] ^^ofl s]5H ^«fl^ 6 > 3H=h 
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I^^J- 1] 

#7l 7]% $)o\) m-V^ Sj-^l- o]=o|^j7 7\Q Xl 1 ^ 

#7) *fl 1 ^#-¥-2} ^ °j<*H i-^s^s^- #7] xl l ^^--f flofl n-VI^ 

-#71 71 ^"71 Xl 1 3> Xl 2 iHHf^ ^ <g^6fl z]-Zj- <§>£^ *}^-0. 

s ^^-a- ^hjjis ^ ihj- ^°ii=. 

21 

Xl 1 *cH , A o V 7l Xl 1 ^ Xl 2 t^2l iflofl Z}-Z|- 

cj *V^- «J]An ^ cfo]^.^. 

[-^^ 3] - - - 

XI 1 %H1 5fcM>H, -#71 XI 1 'gHHf^r *HlS. Xl 1 #2^4^ Xl 1 

%W ^ XI 2 t^flS *}$r «H 

4] 

XI 1 *<H1 ^7l XI 2 ^^-^ ^BflS. XI 3 #eH^#4- XI 2 

^ XI 4 l-e^#o,S ^ *>fe *H ^ cfol^=. 

51 

XI 1 * 0 H1 5U<H^I, Aj- 7 ] z]- #=-<2j ^ <^^^-Ei ^-71 XI 1 £ XI 2 
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^ii 5^ aflXfl ^V^- cfoliS.. 

*fl 1 *oHl A o v 7l 7]%% GaAs 31, ZnSe 31 ^ *H-<y^ ^Jo. 

t}^ «H ^-°l-2.^-. 

[^^*o> 7] 

2 ^4tMS-8r GaAs Tfl^ ^iliS. *Kr ^ 

ol^.^-. 

8] 

1 *<H1 91°]^, #71 m-V^ sJ-tM: «]rS^l^ GaAs/AlGaAs 31, 
InGaP/AlInGaP 313 -f # ^ ^ ^ ^M-S ^^-fr ^-2.5. *Vt7 

^ cl-ol^.= . 

[3^9] 

A 1 91°]*], #7l E-VI^ «>£^1^ ZnCdSe/ZnMgSSe . 31 , 

ZnCdSe/ZnMgBeSe Til ^ ^ ^ ^^-fr ^r^SLS. 0>} 

^ aflAjj ^ cfol o.^. 

[3^*8" 10] 

1 %H1 &<H>H, #71 afl 1 ^ 2 ^#-f*r m-v^ 3J- W *K£*1) ^ 
E-VI^ sj-^l- ^sflsl ^1 ^ ^3 S^alsl £3H1 tcl-ef cfo^^v ^ ^ 
* 7V^j^ ^-^ ^ «JH ^ cfol o.= . 
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in 

Xl 1 *oHl 5U°H, ^7] Xl 1 635~780nmS] ^ ^ °§^-%r 

1- ^SLS. ffr^ cfolo_=. 
[^^*J- 12] 

^1 1 *oHl &<H>M, W *\] 2 450~550nm^ ^ <3<*-§- 

% ^<L3. ^ . 

[^^J- 13] 

7]# Xl 1 #5fl^^3f, Xl 1 *^f^, Xl 2 Xl 1 

*h Xl 3 #efl^#4, Xl 2 Xl 4 #2fl^#*h Xl 2 *>3ll.3. ^ 

^«Hr Xl 1 #3)2k 

Xl 1 ^^2] ±$ c$<*o] i^sJ^-S- av 7 ] ^ 2 Xl 4 #efl 

all 2 %^^ ( Xl 3 #efl^#^- ^*Rr ^1 2 #7)121-, 

-#71 7] Sp?-^, #71 Xl 2 iHMh -^"71 XI 1 

3] ±% <£<*ofl #^-g. <S#*Hr Xl 3 #7)1* *§^-8r ^r^°-S. Sf-b ^ 

[^th 14] 

XI 13 %H1 5U°1>H, ^71 XI 2 #7jl °1* ^"71 XI 2 ^ XI 4 #efl^ 

^ ^ 3M*V*1 #3"*Hr #7llsl-, 

A J-7l XI 1 ^ XI 2 #efl^#sl ^ Ho)?}*) +]^}±r #7111- c-1 i 

^^"ir ^8-2-3. SRr «-»^ ^ ^1-olo.c xl 2: y o V ^ . 
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15] 

Xl 13 %H1 9X°]*\, A oM 7]^r-8r GaAs 31, ZnSe 31 # ^uf^. 
^ *->H ^ cfolo_^ xlS 
[*<^cr 16] 

*11 13 *cHl 5U<>H, A J"7l Xl 1 #31^, Xl 1 ^ Xl 2 #efl^#^r 

m-V^ W§ «KE*fl3. ^^£1^1, A oM Xl 3 l-efl^fs *fl 2 ^ Xl 4 # 

^^Sr H-VI^ «hE*fl.3. <§^-§- ^°-3- ^ 4°]^=- *fl 

17] 

Xl 13 *<H1 A oM X) 1 XI 1 ^ XI 2 #31 

MOCVDC Metal Organic Chemical Vapor Deposit ion) MBE(Molecular Beam Epitaxy) 
^ ^?§o_sL ^ o_S. *f^r Xl£E *<H1. 

l^tt 18] - 

XI 13 *<M1 SXW, A oM XI 3 #efl^#4 xl 2 ^ Xl 4 #3l^#^ 

MBESf, MOMBE(Metal Organic Molecular Beam Epitaxy) # ^ 
^-8: ^-^-^-S ^>^r ^^i ^ cfo]^c xl 2: y o^ . 
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InGaN LED£J°S¥3 S^if 




[il 2] 



x(*E) 

0 .0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
i 1 — i — 1 — i — 1 — i — 1 — i — > — r -1 — i — 1 — i — 1 — i — ' — i — 1 — I 1-0 
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